Effects of light on the sclerotial formation of two isolates of Rhizoctonia solani Kuhn (AG-1, IA) were studied.
Note: Mycelial growth was measured at 24 hours after inoculation . Total wieght of sclerotia in a colony was measured 14 days after inoculation. **Significant at the 99% level the contrast, sclerotia were scattered over a plate under light. This phenomenon was distinct at the initial phase of sclerotial formation.
The color of sclerotia formed under light were brown and those of in the dark were dark brown (Fig. 1) .
The effect of irradiation at the several phases of sclerotial development such as I) hyphal phase, II) initial phase, III) white immature sclerotial phase, IV) mature sclerotial phase was examined.
Although the irradiation at any phase stimulated the sclerotial formation, the stimulation was distinct when the irradiation was carried out at early phases such as I and II. No significant difference in the effect of irradiation on an average weight of sclerotia was observed when the irradiation was given continuously or at different phases of sclerotial development (Table 2) . Physiological alteration during sclerotial development by the irradiation was examined.
No quantitative change of soluble proteins, nucleic acids and the activities of peroxidase and laccase was recognized. However, the activity of tyrosinase which catalyzes melanization decreased significantly (Table 3) . Along with this, drastic change of tyrosinase zymogram was brought about by the irradiation.
Three major bands and one minor band observed in the tyrosinase zymogram of the colony grown in the dark were not detected in the zymogram of the irradiated colony (Fig. 2) . No significant difference in electrophoretic patterns of soluble protein and peroxidase isozymes was observed.
As for laccase isozymes two isozymes vanished and new one appeared (Fig. 2) .
Discussion
The vegetative growth and morphogenesis of fungi, such as hyphal development, sporulation and sclerotial formation, are affected by nutrients (e.g. carbon and nitrogen sources, C/N ratio, mineral and vitamin) and physical factors (e.g. temperature, water or humidity, pH and light)6).
According to the reactions to light in sclerotial formation fungi can be divided into four types. 1) Fungi inhibited by light: Verticillium dahliae2). 2) Fungi stimulated by light: Sclerotinia sclerotiorum, Sclerotium delphinii and S. rolfsii10,26).
3) Fungi dependent on wavelength: Botrytis cinerea and V. albo-atrum12,25). 4) Fungi neutral to light: some isolates of Aspergillus21).
Kudo and Sakamoto14) revealed that the hyphal growth of R. solani and the amount of sclerotia were decreased by short wave length light irradiation.
In this experiment, we obtained the result that the irradiation of white fluorescent lamp stimulated the formation of the initials which consisted of interwoven hyphal branches and resulted in the increase of the mature sclerotia, although the size and weight of each sclerotium were reduced.
One of the authors17) had previously studied the effect of various nutrient factors on the sclerotial formation of R. solani and demonstrated that the weight of sclerotic formed on the Petri dish was dependent on the amount of carbon sources in culture medium. The pigmentation of sclerotia was suppressed and changed into light brown under continuous light different from dark brown in the dark. The reduction in pigmentation by the light coincided with the reduction in the activity of tyrosinase which catalyzes melanization. Kaiser12) reported that microsclerotium formation was almost completely inhibited by exposure to blue light in case of V. albo-atrum and that some isolates of the fungus produced an orange pigment. He suggested that the pigment might play an active part in formation of microsclerotium. Brandt2) and Brandt and Reese3) found that white fluorescent and near-UV light delayed or prevented the formation of microsclerotia and production of melanin in several microsclerotial isolates of V. albo-atrum and suggested that there were at least two places in the chain of events leading to melanin and microsclerotia production where near-UV could inhibit the process. Sclerotium rolfsii has been well studied about the high responsibility to light. Miller and Liberta16) revealed that the number of sclerotia per plate was increased but the dry weight per sclerotium was decreased by the irradiation and that tyrosinase activity was increased during the sclerotial formation and the activity was suppressed by blue and white light. His results well agree with our results for R. solani. It is, however, difficult to find the regularity in relationship between light and sclerotial formation in fungi.
